Orientation of cytochromes P450 in the endoplasmic reticulum.
The orientation of eukaryotic cytochromes P450, with respect to the membrane of the endoplasmic reticulum, has been investigated. There is now good evidence that the tertiary structure of these proteins is essentially the same as that of the soluble bacterial isoenzyme cytochrome P450CI, with the exception of an extension at the N-terminus which is thought to form a membrane-anchoring sequence. The remainder of the molecule protrudes from the cytosolic face of the membrane so that it can interact with substrates and electron-donating proteins. Two models based on this structure have been considered, in which the plane of the heme of cytochrome P450 is oriented either parallel with or perpendicular to the plane of the membrane of the endoplasmic reticulum. The validity of these models has been assessed from the results of studies involving the binding of antipeptide antibodies directed toward known regions of cytochromes P450, modeling of the interaction of cytochrome P450 with cytochrome b5, proposed intramolecular movements of cytochrome P450 during its catalytic cycle, and the partitioning of substrates for cytochrome P450 between the cytosol and membrane. It is concluded that cytochrome P450 is most likely oriented such that the heme is not fixed horizontal to the plane of the membrane of the endoplasmic reticulum and may well lie with the heme perpendicular to the membrane.